Coordinated Regulation of Signaling Pathways during Macrophage Activation.
The functional and phenotypic diversity of macrophages has long been appreciated, and it is now clear that it reflects a complex interplay between hard-wired differentiation pathways and instructive signals in specific tissues (Lawrence T, Natoli G. 2011, Nat Rev Immunol11:750-761). Recent studies have begun to unravel the molecular basis for the integration of these intrinsic developmental pathways with extracellular signals from the tissue microenvironment that confer the distinct phenotypes of tissue-resident macrophages (Lavin Y et al. 2014. Cell159:1312-1326; Gosselin D et al. 2014. Cell159:1327-1340). Macrophage phenotype and function is particularly dynamic during inflammation or infection, as blood monocytes are recruited into tissues and differentiate into macrophages, and depending on the nature of the inflammatory stimulus, they may acquire distinct functional phenotypes (Xue J et al. 2014. Immunity40:274-288; Murray PJ et al. 2014. Immunity41:14-20). Furthermore, these functional activation states can be rapidly modified in response to a changing microenvironment. Here we will discuss several key signaling pathways that drive macrophage activation during the inflammatory response and discuss how these pathways are integrated to "fine-tune" macrophage phenotype and function.